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MMzm± Lxmm^ nzmmm i mm^mmm v^y >x * ©asjt^ts. 

D«SJcmjBS*l-5lt#^7 73rMl 1 0H*r*lfr-£fc3B*©*#i^&ll h^S? 

[S#3C 1 3 ] grffS^ 1 apg>f- * n?&^ 

7XYCVDS{CtHl$tl6fM7Ml 1 0Hvf4x*>— 3glCgEIE<DS#itS& 

[»#«14] gffsH^2|8|5g>y-- h,W^MfSlSii, TEOS^ 

wm¥mfam±iz. mmumz 1 o o-cj^Ticts^bT^iM^- M&gtjg 
&fls*.ss#a&5i h^y y* * <Dm^mvmm^tit=.m^mm B 

[0 0 0 1 ] 

# , if«ft_t tc^fig 3 ti 5 **Jgl h 9 > # J3 J; tf Z. ti fc J: >J b a *; v V 
HISS, ^^'JiJI, *IS^SfeJ:tft»E L^^*^©«^fi}CMVN^ 
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[0 0 0 2] 

^m^iyV ny^<D^mi^mit. ilhy>^^ (J^T, r TFTj Ufa-? 
2> a ) ^>*l»S?aicj£<ffMS4xTV^S„ £ Ufctf#MI^>U n> (poly-Si) 

S (LCD) J ^>^ H ^y^^ 3 l^^-^©5 1 6^Mm^•^^v^{i?g^J|gi&M^lcK^ 
[0 0 0 3] 

'fiBT F T Sr^WlcKjg-r S 3. h*« 
[0 0 0 4] 

L^u iSfi^n-fe^&jsv^fcfticiiT FT&wssi^ i o o o°cjg* 
i:i5S3l^f^^*«3Si^^«>6. i © feft ^©#iBfi'> 'J 3 > T F T tt, MM 
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[0 0 0 5] 

>TFT©»{jtS:BriB"tS(Z)^ {&UzfU ft &&ffiV3b&o i&U^U 

3^fefetftl6 0 OTCJKTlCffi3tS*iS#|gS2/y 3>TFT.©3S5t^'n-fe^^& 

m-t^zmz^^rmmz^m^^ zft^mm-r^mrnxm^tt^t^o^ 
io 2 ) mtff&m*sm£tev. mmit^&Mti&Ltfmbftz&ziz&^fe. m 

£ ©Affile <fcoT, ^T'tt-ja^+-fe>^l$if ; fe;^)S^:M©**^XS«±^ 

#iiesi/y3>TFT^Mirffii:«!otv^. 

[0 0 0 6] 

. i o o o°cM±<DMMikiz&-DTi&mzft2>&ftt£Mo s&mz&tfzftmm 

tiLmmit* 2X10 10 (cm -2 e V~ 1 ) g&lCffiifrr* £ TfgS tf, 
^"^XVCVD^ifiC «fc U 4 0 0TCJ^T©ffiS'eJ|ia3»IKS:^Lfe»^, MO S 
#®WIttlO n ~10 12 (cm _2 eV _1 ) fcV^iSv^lCfcS. 

z.ftt>Kmm&<D3i*)vi?-iz. ¥mfc<Dsiy p*?w7tpiz&m-tz>f=.&. m- 

[0 0 0 7] 

«#8fr* >f- hWUcmffi&PPiirrs ^mo s^^;ii/ 
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©3f^ U r&SSjgl/T^&fcv^ Kl/>f :/«^*fc»e>*ifcv^i:tCJ&5„ £Jx# 
[0 0 0 8], 

SUKfc L/Tfiffi^n-fe^ifSJtStife^S^U n>T F T © BHB«£E M: £ 
frfc3~4 V@|g7?&£ 0 Hffi«JEES:«^«l VSSJCT»f*3h^*eStt«, 

t f TT*ftmisfem&<DMmm}±$:m&<D 3 #© 1 jgn-nc-Rf a 

if § r £ titfMit** £3I&© 1 0 &<D 1 5£ < IcfftHifttcT tfS 3 £ # «T 

?£B&}*&m-f2>t~&>lZl$. p o 1 y - S i £<fct>*MO Slitffir©*H&iB«BSS:& 
IC 1 0 1 0 (c m~ 2 e V~ 1 ) gfgC* r e>.*lS 0 

[0 0 0 9] 

* r T?#28f!B ii ±&<nmmm £ as*, .{£i&y n -& ^ L £m o s #® cd ^ 

[0 0 10] 
[0011] 

**gM,g£ 1 0 O-CJ^TfCig^LT^f- hi(fi»JKS:^'tSXmfc, *&^u£ 
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[0 0 12] 
[0013] 

£*i&„ ffifAtf, y-MlifijSJRtt, ^X7CVDSlct^Sti5. Mill 
[0014] 

[0 0 15] 

33T% «l«ie^-hJ|ift»J»;«J:t5«g2©pgy-hJtt»JB(;tt, 

ffis^scm^-^- feiEH-r s <fc e> ^iK^tcfc o r^sixfc^- h^iem 
, *©tm^msie;J3<fctf&2©PB<z>4*- bmmmn&mztiz* 

[0 0 16] 

mv-bmmmzmwim-tzjinzzbiz.ffiz.Zo mx.it. tf-hmmmzmm 
m-t&xmti.* iooTc«±©fiST?**sfts. iiii »iapgy- h«5* 

S£icrisi63*i.5. S2©pgy- Ma»jK&^ , r«x5gtt, teos 
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[0 0 17] 

JC#*gaS/U3>TFT<5!)S33iXg»r®0S:^-r. 
[0 0 18] 

<¥mtomma>j&&.> (bi:sti) 
• *mm%<Dmm<Dtz.&>izizmi?;. mwn 0 i©±jcT*fi#«Jii 0 2*Mmv 
, f ©±cf 1 0 3 s^tso-e, z<D-&(DBmj]mz.-D^TMm'? 

[0019] 

^mnzmfoLmzmmi 0 1 tLxit. ^m^mm^M. s/u=2>-* 

-M h (S i C) JpTK^-r (A 1 2 O 3 ) , 1 7 ;i/ ^ — ? A (A 1 N) ^ 

&S 0 o 3l±, iSSJtfclftfgXM:T%fi»ii 0 2^T30«H (Mm 

^Sr^LTita^tiSo * tc V U n y ? x ^fc £©J|Mg&a£jRtt, 
^fgmJi^^S^^Sl 0 3 i:LT^ffi«rtgT'&-5 0 
[0 0 2 0] 

T*fi#«Ji 1 0 2tlttt, ^ft&SitBI (SiOx:0<x^2) ^MiH 

n(si 3 Nx:o< x ^4) ^<7)mm&mMtfmm*sffiv&z> 0 TFTW 

WIST'^S. Z<D£5&mits 35f9^S«*JC^*nTV\S-^ h U ?A (N 
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[0 0 2 1] 

rmummiz. £?mfazm*^yjvu-)vte£(D%fflmmx&n&Lt=.m, m 
fc±iznj±it¥%mmm& (apcvds) ^i&Rjt^^mmm (lpcvd 

&) , ^7X7ft^MS (PECVD&) ^©cvdsss&v^**^*- 

SMMBJUSt&Tftt, MilflWS§:2 5 0°C^^^4 5 O'Cnmil^X^J 

i/^y (siH 4 ) ^mmzmi&£.Lxmmvmz> a -f^x^it^mmmm^ 

$[ 

JR-T S T*#SS©JKJ?tt, 2 0 0 n mg^-fcjW* b < , 3 0 0 nmi 

n&&is^BBiW^©»iajiai»jK&*fe-ss#jctt, o o nm^e> 6 o o n 
f7*;^4fs. *<Dt=.&>, &*mmi*2 ft mmm& ft* v^. &m&&%& 

[0 0 2 2] 

#ck3m»#»i o 3 \z-D\^xmn-t^ a *mm-tfmmzftz>¥mfam£isX& 

i/Vziy (si) W;i,^-?A (Ge) ^©raiS#^©^##JB;©ffiK:, S/U 
, ny • >fR,*? — V2* (Si x Ge 1-x : 0<x<l) ^j/'Ja>^-;W 
K(Si x C 1 _ x :0<x<l) ^y;i/7i^A • *-A-r K (G e x C ^ 

_ x : o<x< i) m<Dmfa7tmm&faa>¥Mfam. ^u^a - tii (gea 
s ) ywu • y>r=Ey c i n s b) ^<D^m^mt^m^mt(Dm^ 
it&ys^mfom. *fcttAF^A-ti/> (ca se) ^©-^tcsr^a^tc 

?A • Hit (Si x Ge y Ga z As z : x + y+z = 1) ilsofcSftSa^ 

^^^JK^^ti&flD^frJStcu^ (P) , t| (As), yy + ^y ( 
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sb) F-r-TtrnzmuhfrNm^mfom. &$^tt*?af (b) „ t;v 

3-* A (A 1 ) , XV (G a) , jyVVU (In) *&<DT Vf?* -ji 
}iAPCVDi^LPCVD& PECVDi^©CVDS, 3& V^£X/\° >y # - 
, LPCVD^tttSf M?:4 0 Otgl^P, 7 0 or^Ii: LT^*i/5> ( 

si 2 H 6 ) tezzmntLTmmvmzo PEcvDstii^ys/^^ (si 

■H 4 ) fc£&limi:LT3S«ia£#i 0 OTCtS^e. 5 0 0 TCjgg-eJ&KnTtBT? 
iCD«JC*i«tS4Xfc^##K©k«H^JB (as-deposited) JCtt. #Hr?C ^MUfC 

#ftiROJI!iJ¥tt-ttlS:TFTK:MV^6«rK: , tt2 0 nmlS^ei 1 0 0 n mlS^ 
[0 0 2 3] 

<¥Mifcmm<Dls-i?-M&it> (HI : ST 2, 0 3, 04) 
£«1 0 1 JifcT%#3IJgfc¥»#JiS:7gJ*Ufclfe, l/—!f- 
MtJ (U-if^l 0 4) iaot^ffctS. ilS, LPCVD& PECV 

7 y n & ^ £ ^ ^ X v * T? <Z> K -r x y ^ > y ^ # & £ „ 
[0 0 2 4] 

#cic, o 3*«^3*ifeS*i o i & u-if-f»^>r\*-fciz 

[0 0 2 5] 

ilT l/-if-^lCoVNT^BH^-5o I/- If -ft 104 l£¥##:JI 103 (DlS 
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m <* ^ & tc m^r* l a* tiM^iia© rt/i * mmv t & s . & 

oT, ±SH 1^- if 4#lC3ri*y > • ^ n^-f F (Xe C 1 ) l/--tf 
- (M^3 08nm) ^j"J^h>7D7>f K (KrF) U-if- (8^2 4 8 
nm) ^Cx^r*/^ • t/— tJ*-#*fc)j8LTV*S. 
[0 0 2 6] 

-Jtomiii^sif 2 o o©wefe§„ 

[0 0 2 7] 

l/-if-7\';i/*(Z>^¥ffiiPS&, MxJil 0 n sgS*& 5 0 0 n s g|S©ffi 

frMO 0iCSS©rai: L/fetft^, Utt&SC^&tfl 0 ~ 4 T o r rSI^& 1 0 
~ 9 T o r rmmoMQ* tCTff^- I/— !f-flg»©-iaCDfigiif®^tt, *f#t 
5 mmg^f)6 0 mm^^©lE#7£2; fc&;R#7£^-e&£o 
[0 0 2 8] 

■5bf-AS:Mv^fclB-^tc^v>TlftWrSo -HHffiJCl #<Z> U-if- &&tt 2 0 1 
X^mmhtc^ l/— »f-&3£«2 0 0{C#LfflMlftiC7MZ#rBj (X^IpJ) ic-jg 
i2 0 3f?,t o r©SS2 0 2T', Stf l»®l/-1f-llfUtf&fcifc3. 

SSlC-TS (MxJ*5 0% : 5fc<Z)MT-&4 mm) „ MJfC7MP#f«J (X#ft) \Z 
Mbfct, M^loJ (Y#|rJ) (C?g^*2 0 4 'T<Di±T, Ht>^W[pJ (-X 
JCffi/£*2 0 3 fofe>*Tj£2eU #ffe£©j£l£;&i»yjgL£S£igfc: 

5 0mJ/cm 2 gI^?) 6 0 0mJ/cm 2 gI©fW^bK & 
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Scfc Vft^UififtS. 1 0 OmJ/cm 2 ^^^ 1 0 0 0mJ/cm 2 g 

, u— *f-mmm*r. ^mwmzmmi^K^^m<D^)^^~mmxfto B 

[0 0 2 9] 

0 3 fCitS^fiJ^WCfe. M*.tf04 tC^£e>fC, l/-if- 3 0 1 <Z)S«3 
0 0 KM-?2>mttm%ZBW;3 0 2 0 0 # m;g^i:T*;BI£#j& 1 Ocm« 

g!A^9 5%gli:t5 0 If-Aipg^ 10 0 ^mT^tf-iA#©m^U*^9 0 
-Hf«Mlif#{Ckf-^lil 0 ^miitJ<Z)T% i^3 0 0±©^- 
j&fcfcl OUKDlz-if-MM^^W-Sr MS. 

[0 0 3 0] 

<¥M<bmm<D7^x-?mm> mi : st3) 

l/— tf-^ H ^fcia^(Z)#^^S/U=I>M^(C«l 0 1 8 (cm -3 ) mm<DA 
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c^^u K) afirtt*ttT?&*#*V 

ntfSy Mc<fc »J ^X^#l3l^>/"\*-lC^3IU 3(D^-^>A-{C^^m^ 

M^ffifc t ^7 XTtt i o 5 i ^ ^ „ rr-etfxjffiijte, Mx.i£lTo 

ECRM, S^jftSfc-SV 7 -f > Mc J: S£&m^£4i>*>^fe lifter 
12 5 0°CT'7f<^^"^X^gi$: 5#^P> 3 0 0 ^Jfc-T £ £ IC J: oTjKtp©fcK& 

[0 0 3 1] 

m*&&tite 1 0 0°C~ 4 0 Or &C^o*&g#&£ 0 X;gtf)# ? h A 

[0 0 3 2] 
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fc i o T ft Kg & {gM1" -5 3 i: njfg T? & Z> „ 
[0 0 3 3] 
<H 1 l^«B»£> (EI 1 : S T 4 ) 

-tfBX^tc j; y #jj£,f| s/ y n ^©^SH-ft fciitfc t s z. £ #«rt6T? & s 

[0 0 3 4] 

S/U =i>R^ffilCfc|: 1 0 1 5 (cm -2 ) ©jj£^###£ir£ <Z>T% d 

ft«btfm£A,£#S i O 2 t^ff^ftfg^lrMtSr t^Mt^S. T F 
h v>^##44£&#&%cmc-rstcte, #MS&t&£«:, fll^tf 1 0 1 
0 (cm -2 ) SSIC#UA.S^M^*«. t"&;bl3, I0»i/'J3^# 
l L#af*3ft"*V »^©M^ttSHgjg^-i:^iEl/< 

VD^D-fe^fC^VNT, Zl©#®2gfil^ ( Klj:i±V\-tfVM 0 1 2 (cm _2 eV _ 
[0 0 3 5] 

• 1 0 0rJKT^«iSi"-6. ^5X7CVD{CJ:oT, •7^x^tp<Dffi&mm^z? 
AMCioTS i H 4 ^^»3n, «S i O 2 #^ffc3ft£ft#£S_fc 

jc*£3t-r.&. r©j:e>&,E/&ffi&c<^£#BtcTT*^a£ftfcs i o 2 tt^tft 
^m^izfttE-tzmmamflimizj: y s i o 2 ©^£iw^¥#f«®<z>^ 

-s i o 2 tg&iz\*mffim&i&±ift$iifiii*>%i$. z.tnfi9mmGL<D£rc&j&m 

T'fo&o iot, S i O 2 ©ii^(Cj; y&JffcS i - S i O 2 S ft S 

tJ^-tC^fLT, BftfttCfcoTJgricSftfcS i - S i O g^Offf^iiint- Si: 
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#ffi»C##f £S/U 1 0 15 (cm -2 ) ©^Si: 

A,£#S i O 2 ©^atC J: »J ^feSe-^Sr^-rs. L*bi©^ffl 1 0 1 0 
(cm -2 ) «±©S i -Si O 2 ^^>>U n>©|frftJC <fc oTEMRStlS i: 

, rti^-^o < yi^BDflifi^j&s©^**. -r^fc^, i o 5 i (Dmm, •? 

1 o^fifc i - S i O 2 ^7?Sott)ifW^5i:«ST^ 

mz&^x Rmm&&m & Mire £ 5 1 v ^ £ £ -e &-s . 

[0 0 3 6] 

®5tt, «S»Jg^Nr©i6«MfiT s £#®m&^,KD i t (cm~ 2 eV~ 

£^LTVx£ 0 0 5^e>fl5J:^K:, S«ffi£ & 1 0 0 t: JgTF ifiR 
. T. ) [Ct6itlCJ:oT £ 1X10 11 (cm _2 eV _1 ) 
5gStC<£«^#S. *fcS*ai& 1 0 oriSi:btfiw«, ^7X7CVD 

8X10 10 (cm _2 eV _1 ) #®m&m>g 
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^t'3xio 10 (cm'^v -1 ) fflMfiW, ZblzmWi* 
-5 OTCtC^-TS^ilT 1 X10 10 (cm _2 eV _1 ) ©lit® 

it«ii:#7?§5©Tfft«. ine>©istffiJifi©ffitti»»'fi:iK"e*fijisi!is:^L/ 

[0 0 3 7] 
[0 0 3 8] 

£ ^ic, 7>f ^ n tit & i ^ t ^7 c v d t lii©i^ 

V^fUj&tf&SH®, 1 0 _3 Tor rmK©Jfc#Wffiffi#TT?£J*3*l*fc& 
So -r^sfc^, ^fjt#^^77;i/J: U=&> Jg^tfgfcalt, »flt9S?:*j;i/ 

[0 0 3 9] 

*#:ift&X@£LTte, Mill !f-3l8ftfttCj:oT^Snfc#*Sffi2/ 

mmmm^^y^tm^m^n^. M^^y^-^vmm^ 1 o o°cj^ 
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TfcSJMU ft&M&mtfl 0~ 6 To r r^iC^SttimtSc 

IR'eM&rvyA-PHzmmifxz.s/^yitx (sih 4 ) zffi-t. Mnz&fe 
%tmzy^yrtxffim(D 5>fmx-h£-r3 0 ^<D^mx^^x^mn^is^^\ 

Si0 2 H (mum) 10 6M&S^4^ »*<D7gffifcLTtt¥ff¥«£!R 
F^m> ICPSi, ECRifc*&£#&U, llfcbtliRFi^VHF, 

[0 0 4 0] 
<T^-;i/X@> (Hll : ST 5) 

[0 0 4 1] 

. ^^A;i/^^M©WJE{£TS:fS< 0 L*>U 1 0 0 0 Cj^±(D^^,#H^,cfJ 

[0 0 4 2] 
<i^IXg> (0 2 : ST 6) 

±aifc u-if-^mt, ^xvj&s, mo s#®^©K^*3*^^n-fe 
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[0 0 4 3] 

ZZ.Z*l$m2 : ST 6 iC^fJ^tC, ffiMWkl 0 6 t^i/'Jn^I 103 

fc&atfcrexy^s/^s. MiH ftfiftiR 1 o 6±iz?* h u v -ic 

6T'fe5 S i O 2 §I^^##^ H ^^ U 3 >jf 10 3$: K9>f 

x»;f>jrcj: »JX7f>n§„ ZlZlT'liS iOgilpoly-S ij^©2jf 
£ x. y * y ift £ <D T% x */ ^ > ^ft©xy JgfttfJEtt JC & £ & V \ J: ? ftS 

[0 0 4 4] 

<f&2mm?-hmmmi&f&> imz ■. st7) 

*tttS ^{C^- hiill 0 7 4*- LTte 

[0 0 4 5] 

h L T <Z>*fiMf JEE •& m ± £ i± -5 r £ # £ . 
[0 0 4 6] 

W^fcli^ (single layer) fc, ^ 2 @|@0$&l*|g/$jK (l«S3 0 0t, T 
EOS+0 2 ) fefer«iofctfeT?2®fl}5ij|i&»|g (double layer) (DWfrZM^ 

t=.m-&£<z>itmffiMT*&z> 0 in*^w&^j&J;^tc, *»w*<BS^s2®iJi 

T<Z)Jfi»IS^eS»Cj:»J, MM<Z>ifJ££§gM±+#&7 (MV/cm) SSlC 
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ST'^itSi £#«ftBi:&<5. ^©J:e>iCMO Slst®^i:/t^^jfi|»jR^ 

T* # -5 CD "C Z> o 

[0 0 4 7] 

5I£M^T, 0 2 : ST 8{C^-t <fc ? &C, 4 s - Mil 0 8t^Sfl$:PV 

D&j&vuicvD&&£T*Jt«-r£ 0 h«M©#siim^m^{£<, 35 

fcffiaRfftffc <fc-e 7 0 OnmlMIlC^S. t&3Biffl»J&&«©tp-e, 7 0 0 
[0 0 4 8] 

h 3 ) (b 2 h 6 ) &<D&A*mto7TLm<D7km{k®zf8^&a j*y 

fj*>&&mviz. ttM(Dsfmmrtm<Dfrz&Aisfcm^\gffi^T7km4yi-y ( 

>ftAt©l«fiSli3 5 0°Cj^TT*fe-2>r h*>W£ bv^ &A^3»© 
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y*i&UT*mmzmmt-t2>iziz. j*y&A\%<z>mwiumiz2 5 o°cj£llt*& 

#K©>f*>aAJcfl5-5jeil««©ISK:||jeil'fb : fel^Nrtc^tJ, ^hbT^t 

<SM"efeoT%. &AJ*><DmWifctfnSffilZteZ> 0 CMOS TFTSMt 
£*-£JCli, #y>f * K#flg^©sa^)& v'X^MStMvaTNMO SXIiPMO S 

[0 0 4 9] 
[0 0 5 0] 

#CtC, 0 2 : ST9|C^f i^|C % V - ^ • F l/>f > JtlC 3 > # # h aft £ 
HHftU y-X- FH>Kyffibiil 1 1, 1 1 2i:I|g?:PVD^CV 

[0 0 5 1] 
[HMU] 

LT 3 0 0 mmX 3 0 0 mm<DjEJj]&W;M%M7 U #9*&MV^fc. 
[0 0 5 2] 

0 l±JCjMS»ffiifeeTf*>*T«S««® 1 0 2^Mbt„ r^T*« 
SMMfc 15 0° CilbtECR-PECVDSi:t2 0 0 n mgfgOJKJSS: 
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